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Si9400DY 



Load Switching IC 

Incorporating Logic Level P-Channel MOSFET 



PRODUCT SUMMARY 
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ABSOLUTE MAXIMUM RATINGS (T A = 25°C Unless Otherwise Noted) 2 



PARAMETERS/TEST CONDITIONS 


SYMBOL 


LIMITS 


UNITS 


Drain-Source Voltage 


V DS 


20 


V 


Gate-Source Voltage 


v GS 


±20 


Continuous Drain Current 


T A = 25°C 


Id 


2.3 


A 


T A = 100°C 




Pulsed Drain Current 1 


'dm 


9.2 


Maximum Power Dissipation 


T A = 25°C 


P D 


2.0 


W 


T A = 100°C 


0.8 


Operating Junction & Storage Temperature Range 


Tj, Tgtg 


-55 to 150 


°C 


Lead Temperature (Vie" from case for 10 sec.) 


T L 


300 



THERMAL RESISTANCE RATINGS 



THERMAL RESISTANCE 


SYMBOL 


LIMITS 


UNITS 


Maximum Junction-to-Ambient (Surface Mounted) 


RthJA 


62.5 


K/W 



1 Pulse width limited by maximum junction temperature. 
2 P-channel device, negative signs eliminated for clarity. 
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Si9400DY .BTSSSBte 



SPECIFICATIONS (Tj = 25 °C Unless Otherwisw Noted) 
P-Channel Device (Negative Signs Omitted for Clarity) 










LIMITS 




PARAMETER 


SYMBOL 


TEST CONDITIONS 


TYP 


MIN 


MAX 


UNIT 


STATIC 


Drain-Source Breakdown Voltage 


V (BR)DSS 


V GS = V, l D = 250 jiA 




20 




V 


Gate Threshold Voltage 


v GS(th) 


V DS = V GS , l D = 250 nA 




1 


3 




Gate-Body Leakage 


Igss 


V DS = 0V,V GS = ±20V 






±100 


nA 


Zero Gate Voltage Drain Current 


tass 


V DS = 0.8 X V,BR )D SS. V GS = V 






25 


UA 






V DS = 0.8 x V (BR)DSS . V GS = V, Tj = 125°C 






250 




On-State Drain Current 1 


ta(ON) 


V DS >10V,V gs = 10 V 




2.3 




A 


Drain-Source On-State Resistance 1 


IDS(ON) 


V GS = 10 V, I d = 1 A 


0.2 




0.25 


n 






V GS = 4.5 V. I D = 0.5 A 


0.35 




0.40 




Forward Transconductance 1 


9fs 


V DS = 15V, l D = 1 A 


1.9 






S 


DYNAMIC 


Input Capacitance 


C|ss 




340 








Output Capacitance 


Coss 


V GS = V, V DS = 25 V, f = 1 MHz 


200 






PF 


Reverse Transfer Capacitance 






45 








Total Gate Charge 2 


Qg 




9 




25 




Gate-Source Charge 2 


Ogs 


Vds = 0.5 x V (BR)DS s. V GS = 10 V, l D = -2 A 


1.3 






nC 


Gate-Drain Charge 2 


Ogd 




3 








Turn-On Delay Time 2 


•d(on) 




12 




40 




Rise Time 2 


tr 


V DD = 25 V, R L = 25 fl 


19 




40 


ns 


Tum-Off Delay Time 2 


*d(otf) 


l D -1 A, V GEN = 10 V, R G = 25 n 


42 




90 




Fall Time 2 


tf 




27 




50 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T c = 25°C) 


Continuous Current 


Is 








1.25 


A 


Pulsed Current 3 


Ism 








5.00 




Forward Voltage 1 


VSD 


If = Is.Vgs = V 






1.6 


V 


Reverse Recovery Time 


trr 


l F = l s . dl/dt = 100 A/u.s 






100 


ns 



1 Pulse test: Pulse Width < 300 u.sec, Duty Cycle < 2%. 
independent of operating temperature. 

3 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data). 
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incorporated 



Si9400DY 



PERFORMANCE CURVES (25 °C Unless Otherwise Specified) 



Figure 1. Output Characteristics 



Figure 2. Transfer Characteristics 
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Si9400DY 



CTSiliconix 

JLM incrjrprjrated 



PERFORMANCE CURVES (Cont'd) 




THERMAL RATINGS 



9. Maximum Avalanche and Drain 
Current vs. Ambient Temperature 



Figure 10. Safe Operating Area 
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Figure 11. Normalized Effective Transient Thermal Impedance, Juntion-to-Ambient 
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incorporated 



Si 9405 DY 



Logic Level, P-Channel Load Switch 



PRODUCT SUMMARY 
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ABSOLUTE MAXIMUM RATINGS (T A = 25°C Unless Otherwise Noted) 2 



PARAMETERS/TEST CONDITIONS 


SYMBOL 


LIMITS 


UNITS 


Drain-Source Voltage 


V D s 


20 


V 


Gate-Source Voltage 


Vqs 


±20 


Continuous Drain Current 


T A = 25°C 


b 


3.7 


A 


T A = 100°C 


2.6 


Pulsed Drain Current 1 


•dm 


10 


Maximum Power Dissipation 


T A = 25°C 


Pd 


2.0 


W 


T A = 100°C 


0.8 


Operating Junction & Storage Temperature Range 


T J. T stg 


-55 to 150 


°C 


Lead Temperature (Vie" from case for 10 sec.) 


T L 


300 



THERMAL RESISTANCE RATINGS 



THERMAL RESISTANCE 


SYMBOL 


LIMITS 


UNITS 


Maximum Junction-to-Ambient (Surface Mounted) 


R thJA 


40 


K/W 



1 Pulse width limited by maximum junction temperature. 
2 P-channel device, negative signs eliminated for clarity. 



Revised: 6/27/91 



5 



Si9405DY 



incorporated 



SPECIFICATIONS (Tj = 25 °C Unless Otherwisw Noted) 
P-Channel Device (Negative Signs Omitted for Clarity) 










LIMITS 




PARAMETER 


SYMBOL 


TEST CONDITIONS 


TYP 


MIN 


MAX 


UNIT 


STATIC 


Drain-Source Breakdown Voltage 


V (BR)DSS 


V GS = OV, l D = 250 uA 




20 




V 


Gate Threshold Voltage 


VGS(th) 


Vds = V GS , l D = 250 u.A 




0.5 


3 




Gate-Body Leakage 


Igss 


V DS = 0V,V GS = ±20 V 






±100 


nA 


Zero Gate Voltage Drain Current 


'dss 


Vds = 0.8xV (BR)DS s,V G s = OV 






25 


tlA 






V DS = 0.8 x V (BR) dss. V GS = V Tj = 125°C 






250 




On-State Drain Current 1 


'd(ON) 


V DS >5V,V gs = 10 V 




10 




A 


Drain-Source On-State Resistance 1 


r DS(ON) 


V GS = 10V, l D = 2A 






0.12 


a 






V GS = 4.5V, l D = 2A 






0.20 




Forward Transconductance 1 


9(s 


V DS = 15 V, I d = 1 A 


2.2 






s 


nvij a u i r* 






Css 




600 








Output Capacitance 


Coss 


V gs = V, V DS = 25 V, f = 1 MHz 


325 






PF 


Reverse Transfer Capacitance 


Crss 




100 








Total Gate Charge 2 


Qg 




26 








Gate-Source Charge 2 


°gs 


V DS = 0.5 x V (BR)DSS , V GS = 10 V, l D = 2 A 


2.2 






nC 


Gate-Drain Charge 2 


Qgd 




10 








Turn-On Delay Time 2 


td(on) 




30 








Rise Time 2 


tr 


V DD = 25 V, R L = 25 fl 


80 






ns 


Turn-Off Delay Time 2 


td(off) 


l D ~1 A,V GEN = 10V, R G = 25H 


180 








Fall Time 2 


tf 




100 








SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T c = 25 °C) 


Continuous Current 


Is 








1.25 


A 


Pulsed Current 3 


Ism 








10 




Forward Voltage 1 


Vsd 


If = Is.Vqs = V 






1.6 


V 


Reverse Recovery Time 


trr 


l F = l s , dl/dt = 100 A/u.s 


70 






ns 


Reverse Recovery Charge 


Qrr 




0.12 









1 Pulse test: Pulse Width < 300 u.sec, Duty Cycle < 2%. 
independent of operating temperature. 

3 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data). 
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Preliminary 



CT~Siliconix 

J-m incorporated 



Si9953DY 

Dual P-Channel Enhancement Mode MOSFETs 



PRODUCT SUMMARY 
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ABSOLUTE MAXIMUM RATINGS (T A = 25°C Unless Otherwise Noted) 



PARAMETERS/TEST CONDITIONS 


SYMBOL 


LIMITS 2 


UNITS 


EACH P-CHANNEL 


Drain-Source Voltage 


V D s 


20 


V 


Gate-Source Voltage 


Vgs 


±20 


Continuous Drain Current 


T A = 25 °C 


b 


2.3 


A 


T A = 100°C 


1.5 


Pulsed Drain Current 1 


'dm 


9.2 


Maximum Power Dissipation 


T A = 25°C 


P D 


2.0 


W 


T A = 100°C 


0.8 


Operating Junction & Storage Temperature Range 


T J. T stg 


-55 to 150 


°C 


Lead Temperature (Vie" from case for 10 sec.) 


T L 


300 



THERMAL RESISTANCE RATINGS 



THERMAL RESISTANCE 


SYMBOL 


EACH P-CHANNEL 


UNITS 


Maximum Junction-to-Ambient (Surface Mounted) 


RthJA 


62.5 


K/W 



1 Pulse width limited by maximum junction temperature. 
2 Negative Sign omitted for clarity. 
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Si9953DY 



incorporated 



SPECIFICATIONS (Tj = 25°C Unless Otherwise Noted) 
P-Channel Device (Negative Signs for Device Omitted for Clarity) 


LIMITS 










Each P-Channel 




PARAMETER 


SYMBOL 


TEST CONDITIONS 


TYP 


MIN 


MAX 


UNIT 


STATIC 


Drain-Source Breakdown Voltage 


V(BR)DSS 


V GS = V, l D = 250 U.A 




20 




V 


Gate Threshold Voltage 


VGS(th) 


Vds = V GS . b = 250 u,A 




1.0 


3.0 




Gate-Body Leakage 


Igss 


V os = 0V,V GS = ±20 V 






±100 


nA 


Zero Gate Voltage Drain Current 


Idss 


V DS = 0.8xV (B r)dss.Vgs = OV 






250 


uA 






V DS = 0.8xV (B R )D ss.V G s = OV.Tj = 125°C 






1000 




On-State Drain Current 1 


b(ON) 


V DS > r DS(ON)MAX * Id(ON). V GS = 10 V 




2.3 




A 






V DS > 5 V V GS = 4.5 V 


2.4 


1.0 






Drain-Source On-State Resistance 1 


|"ds(on) 


V GS = 10 V, l D = 1 A 


0.2 




0.25 


n 






V GS = 4.5 V, l D = 0.5 A 


0.350 




0.4 




Forward Transconductance 1 


9fs 


V DS = 15 V, l D = 1 A 


1.9 






s 


DYNAMIC 


Input Capacitance 


C lss 




340 








Output Capacitance 


Coss 


V GS = V, V DS = 16 V, f = 1 MHz 


200 






PF 


Reverse Transfer Capacitance 


Grss 




45 








Total Gate Charge 2 


°g 




8.4 




25 




Gate-Source Charge 2 


Qgs 


V DS = 0.5 x V (BR)D ss. V GS = 10 V, l D = 2.3 A 


1.3 






nC 


Gate-Drain Charge 2 


Qgd 




3 








Turn-On Delay Time 2 


td(on) 




12 




40 




Rise Time 2 


tr 


V DD = 25 V, R L = 25 fl 


19 




40 


ns 


Turn-Off Delay Time 2 


td(off) 


l D ~ 1 A, V GEN = 10 V, R G = 6 fl 


42 




90 




Fall Time 2 


1 




27 




50 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T c = 25 °C) 


Continuous Current 


Is 








1.25 


A 


Pulsed Current 3 


Ism 








5.0 




Forward Voltage 1 


v SD 


If = ls.V GS = V 


1.3 




1.6 


V 


Reverse Recovery Time 


trr 


l F = Is. dl/dt = 100A/U.S 


69 




100 


ns 



1 Pulse test: Pulse Width < 300 u.sec, Duty Cycle < 2%. 
independent of operating temperature. 

3 Pulse width limited by maximum junction temperature (refer to transient thermal impedance 
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Si9953DY 



TYPICAL CHARACTERISTICS (25 °C Unless Otherwise Specified) 
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incorporated 



TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified) (Cont'd) 




THERMAL RATINGS 



Figure 9. Maximum Avalanche and Drain 
Current vs. Ambient Temperature 



Figure 10. Safe Operating Area 
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Figure 11. Normalized Effective Transient Thermal Impedance, Juntion-to-Ambient 
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Rev. A (04/15/91) 




Dual N-Channel Enhancement Mode MOSFETs 



PRODUCT SUMMARY 





V (BRJDSS 
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Id 

(A) 
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SO PACKAGE 



2 



si 

gi q: 

S2 \jz : 

G2 rr 
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ABSOLUTE MAXIMUM RATINGS (T A = 25°C Unless Otherwise Noted) 



PARAMETERS/TEST CONDITIONS 


SYMBOL 


LIMITS 


UNITS 


EACH N-CHANNEL 


Drain-Source Voltage 


V D s 


20 


V 


Gate-Source Voltage 


Vqs 


±20 


Continuous Drain Current 2 


T A = 25°C 


Id 


3.5 


A 


T A = 100°C 


2.2 


Pulsed Drain Current 12 


'dm 


14.0 


Maximum Power Dissipation 


T A = 25°C 


Pd 


2 


W 


T A = 100°C 


0.8 


Operating Junction & Storage Temperature Range 


Tj, T st g 


-55 to 150 


°C 


Lead Temperature (Vie" from case for 10 sec.) 


T L 


300 



THERMAL RESISTANCE RATINGS 



THERMAL RESISTANCE 


SYMBOL 


EACH N-CHANNEL 


UNITS 


Maximum Junction-to-Ambient (Surface Mounted) 


R thJA 


62.5 


K/W 



1 Pulse width limited by maximum junction temperature. 
2 Drain current limited by package construction. 
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Si9956DY 



Siliconix 

incorpDratEd 



SPECIFICATIONS (Tj = 25 C Unless Otherwise Noted) 










EACH 
N-CHANNEL 




PARAMETER 


SYMBOL 


TEST CONDITIONS 


TYP 


MIN 


MAX 


UNIT 


STATIC 


Drain-Source Breakdown Voltage 


V(BR)DSS 


V QS = OV, l D = 250 uA 




20 




V 


Gate Threshold Voltage 


V GS(th) 


V DS = V GS , l D = 250 uA 




1.0 


3.0 




Gate-Body Leakage 


•gss 


V DS = OV, V GS = ±20 V 






±100 


nA 


Zero Gate Voltage Drain Current 


tass 


V DS = V (BR)DSS. V GS = V 






250 


JlA 






V DS = 0.8 x V (BR)DSS , V GS = V, Tj = 125°C 






1000 




On-State Drain Current 1 


'd(ON) 


VdS > f D S(ON)MAX X ta(ON). v gs = 10 V 




3.5 




A 


Drain-Source On-State Resistance 1 


r DS(ON) 


V GS = 10 V, l D = 2.2 A 


0.087 




0.1 


n 






V GS = 4.5 V, l D = 1 A 


0.115 




0.20 




Forward Transconductance 1 


9fs 


V DS = 15 V, l D = 2.2 A 


4.4 






s 


DYNAMIC 


Input Capacitance 


C|ss 




430 








Output Capacitance 


Coss 


V GS = V V DS = 16 V, f = 1 MHz 


245 






PF 


Reverse Transfer Capacitance 


CfSS 




75 








Total Gate Charge 2 


Qg 




12 




30 




Gate-Source Charge 2 


Qgs 


V DS = 0.5xV (BR)D ss.V GS = 10 V, l D = 1.8 A 


1.5 






nC 


Gate-Drain Charge 2 


Qgd 




3.7 








Turn-On Delay Time 2 






9 




20 




Rise Time 2 


tr 


V DD = 10 V, R L = 25 n 


8 




20 


ns 


Tum-Off Delay Time 2 


*d(off) 


l D ^ 1 A, V GEN = 10 V, R G = 6 CI 


45 




90 




Fall Time 2 


tf 




25 




50 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T c = 25 C) 


Continuous Current 


Is 








1.25 


A 


Pulsed Current 3 


Ism 








5.0 




Forward Voltage 1 


V SD 


'f = Is. V GS = V 


0.9 




1.6 


V 


Reverse Recovery Time 


V 


l F = l s , dl/dt = 100A/U.S 


70 




100 


ns 



1 Pulse test: Pulse Width < 300 u.sec. Duty Cycle < 2%. 

independent of operating temperature. 

3 Pulse width limited by maximum junction temperature. 
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Siliconix 

incorporated 



Si9956DY 



TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified) 
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Figure 1. Output Characteristics 



Figure 2. Transfer Characteristics 
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Figure 3. Transconductance 



Figure 4. On-Resistance 
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Figure 12. Capacitance 



Figure 13. Gate Charge 
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JL9 incorporated 



TYPICAL CHARACTERISTICS (Cont'd) 




THERMAL RATINGS 



Figure 6. Maximum Avalanche and Drain 

Current vs. Case Temperature Figure 7. Safe Operating Area 
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Figure 8. Normalized Effective Transient Thermal Impedance, Juntion-to-Ambient 
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